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MULTI-SHOT INJECTION MOLDED COMPONENT 
AND METHOD OF MANUFACTURE 

Technical Field 

[0001] The present invention relates to an automotive component, and in 
particular to a door panel having integrated soft-touch switches and arm cusiuons. 

Backflaroimd of the Invention 

[0002] Traditional interior door panels serve many functions in the operation of 
an automobile. First and foremost the door panel provides an L-shiqped siq)port for an 
arm of a passenger traveling in the vehicle. Tlie horizontal portion being an armrest 
and the vertical portion being a bolster. These portions may be formed ftom a variety 
of difTerent materials including vinyl, cloth^ plastic or leather. Certain materials, such 
as leather, provide a softer feel and are more comfortable to the passenger. However, 
these materials are more expensive. Router materials such as hard plastic are less 
expensive and easier to manipulate into the armrest and bolster of the door panels. 
The door panels made of plastic can easily be fonned by traditional injection molding 
techniques. There remains a need in the automotive industry to create door panels in 
which the armrests and bolsters are easy and inexpensive to manufacture yet provide a 
soft and comfortable feel to the vehicle passenger. 

[0003] An additional function of the interior door panel is to provide switches for 
electronically controlling features such as power door locks, power windows, and 
power mirrors. Traditional door panels provide an ^erture for receiving a switching 
mechanism having a plurality of switches for controlling the power features. This 
technique produces a variety of quality control problems. First, the non-integral 
switches produce fit and finish problems, including difficulties controlling buzzes, 
squeaks and rattles generated by Ifae switching mechanism. Additionally, because the 
switches are not integral and reside in the aperture of the door panel, a gap remains 
once the switching mechanism is installed. This gap allows contaminants to invade 
the switching mechanism thereby producing failures of the power features of the 
vehicle after prolonged e3q)osure to the contaminants. There remains a need to 
produce door panels that include switches and switching mechanism in which quality 
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control concerns are reduced and the door panels are easily and inexpensively 
produced. 

[0004] Finally, the intmor door panels of a vebicle also provide an aesthetic 
benefit to the vehicle. The door is one of the first features a passenger observes when 
entering a vehicle. Furthermore, people spend increasing amounts of time in their 
vehicles each day and e>qpect the interiors of their vehicles to be fimctional, 
comfortable and pleasing to their eyes. Similarly, d^gners of automotive interiors 
are conlinually striving to produce j&esh, ujoique design to please fheir customers. 
Traditional door panels are generally one solid monotone color. Poliaps with a cloth 
covering the panels will receive a pattem or contrasting color. Th^e remains a need 
in the automotive industry to produce door panels usiag an inexpensive, easily 
manufactured alternative that provides flexibility in the design and color schemes of 
vehicle interiors. 

Snmmary of the Invention 
[O005] The inventors of the present invention have recognized these needs and 
other problems associated with traditional interior components and accessories. To 
this end, the inventors have developed an interior contponent and method of 
manu&cture that is inexpensive, convenient, provides for the use of difiTerent 
materials, reduces quality problems and permits alternative color schemes. 

[0006] Specifically, the invention is a component comprising a core portion made 
fcom a first material. A second portion, made of a second material, is integrally 
formed with the core portioiL The first and second materials may be the same 
material or may be different materials, depending on the application. The method for 
manufacturing includes forming Hie core portion Scorn the first material in a mold 
cavity defined by a first volume. Once the first material has cured, then the mold 
cavity is altered to form a second volume. The second material is injected into the 
mold cavity having the second cavity and becomes integrally formed wifli the first, 
core portion. Once the second material has cured, the component is removed from the 
mold cavity. 
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Brief Description of the Drawings 
[0007] The present invention will now be described, by way of example, with 
reference to the accompanying drawings> in which: 

[0008] Figure 1 is a perspective view of a switch assembly according to one 
embodiment of the present invention; 

[0009] Figure 2 is a cross-sectional view of a switch assembly in accordance witii 
the invention; 

[0010] Figure 3 is a perspective view of a switch assembly according to a second 
embodiment of the present invention; 

[0011] Figure 4 is a ax)ss-sectiQnal view of the switch assembly of Figure 3; 

[0012] Figure S is a perspective view of a door panel assembly in accordance with 
the invention; 

[0013] Figure 6 is a perspective view of the door panel of Figure 5; and 

[0014] Figure 7 is an additional perspective view of the door panel of Figure 5. 

Description of tfie Preferred Embodiment 
[0015] The subject invention is a method of manu&cturing a component, 
generally illustrated throughout the figures at 10, using a multi-shot injection molding 
technique. The multi-shot molding technique requires a mold cavity (not shown) that 
can be altered between a first volume and a second volume. Although the subject 
invention involves the use of a mold cavity that can be altered from a first volume to a 
second volume, the invention is not limited by the number of volumes in which the 
mold cavity can be altered, and that the invention can be practiced with a mold cavity 
that be altered into any desirable number of volumes to form the component Initially, 
the mold cavity is positioned having the first volume for receiving a first material. 
Then, the first material is injected from a well-known nozzle (not shown) into the first 
volume of the mold cavity. Once the first mat^al is permitted to cure and fi>im a 
core portion 14, the mold cavity is altered to the second volume for receiving the 
second material. 
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[0016] There are a variety of techniques that permit altering the mold cavity &om 
the jBrst volume to the second volume. Such techniques include the use of a moveable 
slide, transfer molding core puU-back or even the use of a rotating platen. Any 
technique is appropriate and the scope of the invention is not limited to a technique 
for altering the mold cavity &om the first volume to the second volume. 

[0017] Once the mold cavity has been altered fiom the first volume to the second 
volume, a second material is mjected into the mold cavity fit>m the nozzle. The 
second material covers at least a portion of first material, and upon curing becomes 
integrally formed with the covered portion of the first material. After the second 
material has sufficiently cured, component 10 is removed from the mold cavity. 
Then, the mold cavity is altered from the second volume to the first volume, and the 
process is repeated for subsequent components 10. 

[0018] It is prefrared that the multi-shot molding technique utilizes only one 
nozzle for injecting first material and second material. Although only one nozzle is 
preferred, the method of the invention may be properly performed using more than 
one nozzle^ sudi as two nozzles, one nozzle for the injecting the first material and a 
second nozzle for injecting the second material 

[0019] One aspect of the multi-shot injection molding technique of the invention 
is that the first material and second material can be difTerent materials or substances 
having different material properties, such as hardness, color, conductivity, or the like. 
For example, the first material can be a plastic material that forms a rigid material, 
such as the rigid core portion 14 when cured, and the second material can be a plastic 
material that forms a soft material when cxired. Once the first material is cured, a 
rigid core portion 14 is formed that acts as a substrate for receiving the second 
material. Then, the second material is injected over core portion 14 to form a second 
portion ISthat has a sofier feel when touched by a user. 

[0020] It will be ^predated that other material properties, such as tiie type of 
material or material hardness, can be dififerent using the multi-shot ixgection molding 
technique of tiie invention. For example, first material and second mat^ial may also 
be of different colors, as well as being different hardness. The opportunity to use 
different colored materials permits a wider choice in color schemes and design of the 
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CQnq)onent Itshoiildbes^preciatedtiiatotherdifr^eaicesinin^ 
between the first and second materials are contemplated by the uxvenlion. 

[0021] One illustrative CTsbodiment of the multi-shot injection molding techniqae 
is wi& an accessory, such as abezel and switch componCTt 10, as best seen in Figures 
1 and 2. For operator convenience, switches for controlling power locks, power 
mirrors and power windows are traditionally positioned on an armrest 28 of a door 
panel. To alleviate various quality concerns with conventional switch components, 
the bezel and switch component 10 may be integral with the armrest 28. To integrate 
component 10 with the armrest 28, the multi-shot iiyection molding technique is 
utilized. Rigid core portion 14 if formed from first material and acts as a substrate for 



S second portion 18. Second portion 18 includes aplurality of switches 19 for 

^ controlling power features of the vehicle. The switches 1 9 may include identiftdng 

. 5 markings 21 to ease operator identification. The switches 1 9, as part of second 

. ^ portion 1 8, are formed from the second material that forms the soft-touch plastic 

$ material when cured. Accordingly the switches 19 are easy to operate and are soft 

^ when touched by the user so as to provide a tactile feedback mechanism to the user. 

•*© 

H^ i [0022] To properly operate the switches 19, a circuit assembly 22 is fastened to 

. core portion 14. A plurality of fiisteners 26 may be used to attach assembly 22 to core 

portion 14 and also contact the switches 19. Actuation of each switch 19 actuates a 
different portion of circuit assembly 22 tiiat, in turn, controls a respective power 
feature of the accessory. 

[0023] A modified embodiment of bezel and switch coroponent 10 is shown in 
Figures 3 and 4. Second portion 18 still includes a plurality of switches 19, but the 
markings 21 are not separately included as in the embodiment of Figures 1 and 2. 
Instead, a cover 20 with integrally formed identiJ^g markings 23 is ^lied over 
core portion 14 and second portion 18. The cover 20 may be made from spray 
urethane or is rotocast The cover 20 helps to prevent the switches and circuit 
assembly 22 firom becoming contaminated with particles of dirt and dust. One side of 
the cover 20 may also include foam layer 24to provide dimension and shape to b^el 
and switoh component 10. 
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[0024] Another illustrative embodiment of the multi-shot injection molded 
component coniprises an interior vehiciilar door panel, shown generally at 10 in 
Figures 5-7. The door panel 10 is comprised of an armrest 28 and a bolster 30, Both 
armrest 28 and bolster 30 are in firequent contact with an ami of a passenger traveling 
in the vehicle. Accordingly, the passenger would prefer that the contact surfaces are 
comfortable and soft. Use of the multi-shot molding techniques achieves this 
objective. Thecoreportionl4of first inaterial can be relatively rigid material, while 
second portion 18 of second material can be made from the relatively soft material, 
such as a soft-touch plastic materiaL The second portion 1 8 forms a plurality of arm 
cushions 32. The shape and quantity of the cushions 32 are not limited to the 
illustrations and may also be included in on the armrest 28. Cushions 32 provide a 
soft, comfortable feel to the arm of the passenger. Additionally, the second material 
may be of a different color; therefore, cushions 32 would also provide a contrast in the 
interior trim design. 

[0025] It should be understood that embodiment described above is illustrative of 
a preferred embodiment of the subject invention. The subject invention is applicable 
to various other alternative embodiments. The scope of tfie invention is not limited to 
door panels, interior trim or automotive ^plications. It is intended that the following 
claims define the scope of the invention and that the method and s^paratus within the 
scope of these claims and their equivalents be covered thereby. 



-6- 




Attorney Docket No.: 65961-0039 
7Q2540PRO and 702564PRO 



PROVISIONAL PATENT APPLICATION 
EV 064962810 US 



flaims 



m 
p. 

m 



What is cla imed ir> 

1. Acoottqponentcoxnprising: 

a core portion formed of a first material; 

a second portion formed of a second material and integrally connected to said core 
portion; and 

wherein said first material and said second material are plastics and said second 
material is a soft touch plastic. 

2. The coniponentacconling to Claim l,finlh^ including a cover appU^ 
core portion and said second portion* 

3 . The component according to Claiml , fiirth^ including a circuit assembly attached 
to said core portion* 

4. A method for forming a component, comprising the steps of: 
providing a mold cavity having a first volume; 

injecting a first material into the first volume of the mold cavity to form a core 
portion of a component; 

curing the first material in tiie mold cavity; 
altering the mold cavity to form a second volume; 

iiy ecting a second material into fhe mold cavity defined by the second volume to 
form a second portion of the component; 

covering a portion of the Sist material with the second material; 
curing the second noiaterial in the mold cavit}^ and 
removing the conqionent fix>m llie mold cavity. 

5. The method according to Claim 4 furttier comprising the step of applying a cover 
over the second material. 



-7- 




Attorney Docket No.: 65961-0039 PROVKilONAL PATENT APPLICATION 

702540PROand702564PRO £¥064962810118 

MULTI-SHOT INJECTION MOLDED COMPONENT 
AND METHOD OF MANUFACTURE 



Abstract of flie Disdosnre 



m 
m 
. M 

m 

• m 

.an 
o 

Si . 

fU 



An automotive component, specifically an intOTor trim door panel, and 
method for fomiing the same is disclosed. The door panel is defined by a core portion 
fomied of a first material and a second portion integral with the core portion and 
formed of a second material. Both the first and second materials are plastic although 
the second material is a soft-touch plastic. The method for fomiing the componait 
comprises the steps of injecting the first material into a first cavity of a mold, curing 
the first material to form the core portion, altering the mold cavity to form a second 
cavity and injecting the second material into the second cavity to form the second 
portion of the component 
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